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(57) Abstract 

A method of discriminating nucleic acids by 
examining the presence or absence of variant genes in 
a nucleic acid, the ratio of normal genes to variant 
genes, or the identity among specified genes present in 
various samples, which method comprises amplifying 
a specified region of a target nucleic acid present in 
a specimen by the polymerase chain reaction using 
a primer bearing a detectable marker and a primer 
bearing a site capable of binding to a solid-phase 
carrier, conducting competitive hybridization by adding 
the resultant nucleic acid as a marker sample DNA in 
at least an equimolar amount to a non-marker, standard 
DNA of which the identity with the sample DNA is 
to be discriminated, and then nxsasuring the marker 
intensity of the product of hybridization. A testing 
set for discriminating nucleic acids according to the 
above method comprises a primer to be tised for 
amplifying a target nucleic acid and comprising a primer 
bearing a detectable marker and a primer bearing a 
site capable of binding to a solid-phase carrier, and a 
non-maricer standard DNA of which the identity with 
a gene amplified by the amplifying primer is to be 
discriminated. 
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IS5^3|54DNA. 'ftfe:Sr;^g^^^^?^ DNA i f 5 C i {C J; J) . 

S> ^ © :^ iWi ^ ^ ^ /i: o T © X IfP :^ 0<J M ^j: 
oTl^^©:i^> M{Cii<!f•©^;^M^«^:oTt^^©*^^il^^ 
10 C <»: pltgT^ -5 C <!: ^Etti ^ ^ ^ ^ "T S M 

y ^ 7' i; y ^ -tf _ g > -r 5 O {' 5!^ L s ' C ti i it c'M 

^ X >f X 7' /^ 7' -t^' - -> 3 > t- -5 C <!: {:: ct D ^ ^ 

ili-rsJ:-5{CiE:^itlEi^<t^^jH5^t©#:&jt{'M#ni: 
<^^©^if;&^ai-r5C<»:*<-e§^C<i:, t/cK^^tJC 

a JE^iftfe^ i ^^itfEi^ <!: © jt i > rr > ^ f- >f 

20 >f 7>N >r y V y -i^" - v' g > © n ^ i; -5 a *g f$ m 

^ u iiij ^ M i © TbI jt at) *B II p # # -s- *x . ± le su % 
fi*^^>. -en^©#^Jt<£-Jt^fi*)WM{c#tB-r^c<b3{)^T 

25 >n«nii^^3|4DNA. ^^I^I^^DNA^-r-SCiirj; 
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Lx ±mu.nDNA t±mmmTiNA t om-emnmcom^ 
^ \s fz m m ^ m ^-t ^ t iz X X ^ mmo m — n^m 

#AU/c:/5/r^-<J:*^^^.tSSfi^!^^iti|>SM7^7^^- 

n^Wim b tz i^^^^m^DN A m t ^ L X s c 
25 xmm^mmmmommm^mbfzmwt^m^L. cn 
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15 H 1 li > ^ T IE ^ '^f M ^ ^^ T ^ ^ © ^ 5IJ 5^ ^ ^ m 
L/c^^^^U/c^5t:ilT^0> (A) (B) 

M U /cJ^-g-^^ U /c^StH-e * ^) . (A) \t^^mii'^s (B) 

M L fcJ©^*^ U/c^^ilT * ^ . (A) (i2f:^B^:S'j*> (B) 

25 4'©^^tij^<):0M#^:^-t^'7 7T^So 
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(Dmm^^ta L ^ r> t -r ^^B^ommRm^^nu -> x 
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M 3 # M ) o ^ {w . c: CD H t& ^ fi5t «^ ^ H 3S 1^1^ h ^ 

^150 1/21 (0.048) tU^^ 
10 — ZJS" X ^ 3 7 X e> ® :^ (i: EI 1 ( B ) {C :^ L cfc -5 , |^ 
^fSj0^f4DNAl' :;^tC:^ai"5Iti^i:ti^ (D). 'te:^rlC 

s^fis^^ij^'^'srtg'^cM^ (B) ^mxbf^-i^MmmDNA2' 

i ^ 20 : 1 -Cm^mn L.T^-'}>^-t^ZtKJ^lr)^ 
y 4 T- ^ y ^ 7' 'J y H?' - •> 3 > * '^X ^ ( # M 

, =J > ^ X ^ 7" ^ 7* -f 7' U -1' - g > (I =fc <9 ^ 
1^ (D),(B) ^^t?Miii^*^DNA2' i}^l/2l\Z^W.^n. 
20 zPJi ^ iil Id: S tjSi ± ^ ?0 O 1 / 2 1 (0.048) t S o 

^ ) i t> 3 > ^ 7^ T- ^ 7* ^ 7' U iJ'W -tf - 3 V ^ © 
^|S{iai^±^l5J© 1 /21 (0.048) <i:/j:^o 
25 ^jkt::. |^i|st4Jit<E-?©-':&0^{-^^^W-r 11 
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5 >r 7^ ^ r r 'J ^* -If - 3 > * fir '^j: . !^m^^ms. 

* l§ T' 3 > ^ x >f 7^ ^ :^ -i* 7' U y ^ ^f - -> 3 > 

(D).(B) =^^is^j$umWii)^ 
10 n (#M^?-8-3). ^|IJ^1i{iaM±^^0 42/82 (0.51 ) 

^ 7' U y - '> 3 > tr J: «9 ^ISi (D) . (B) tra 

^^X. ©fe C o T l^7C0 ^IIO^^ DN A 1 / 1 1 ^ 

f^^tl. a«^ia{iat^±^^0 1/11 (0.091) tU^o 

3 (A),(B) K^htL X o K . -^^^mifs^JSLn'^^m (-=i 

5X?*) <!: {cm 1,2 ©Jt-^il^IliO^fPJC J: 0 ^ I^*4DNA1. 
1' <t^2iDNA2.2' i^M^^ttt (^^BJ::^}* 1 : 20, 
^5|5}*20: 1)> T^-y >^^{;:J:0=i>^x-f-r'fy/N^ 

,jy^^f-.,>g>{-j;f5^|^ (D).(B) ^-^tr^fiDNAJ* 
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f*:DNA (D!W^ltm^Km LT. ^ tl ^' tl DN A DN A 

5 RT T *> S o 

10 ii Ipi 9 o 

^m-mnrnfiBim. m^^'^mm. ^^^^ it z n (Dm^^t> -^t 

20 0 DN A ^m^it"^ Lib 6 M^Tnti:t>n^ ho -Ciib 6 o 

T ti ^ \ V "7 -TXy 7. -< y P14^P352 (1990)(PCR 
PROTOCOLS. Academic Press Inc.,P14,P352 (1990)) 

25 ^/ci^i*f=t»©DNA]i:{* h-:J'>'Wfl:-ei~100 g^g;^ 
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§15 ^ > S ^ ^ IMi >; > ^ X -r ^ ^ © S i!i * ^ 

± IB ^ m w te 'ic ^ <t L T Sic ^ wcmnmmo 

t. ^ ffl t V T t> ck l ^ /()^ . 0 t U < li St # «^ K J^)-^' ffi ('•^ 
t i^xWi^mM Lm^ity Jit u y -^2 ^ y m^W (y Ji't 

15 U y -iz > ^ V ^ T - h^)> D-y$ >Jtt>'^©e 
% (DTTA : 7T>'U-7l±$g) ^*^^tff,tlSo 

m t \£ ir i- y s U # > K V ^i?^ CMi M 

fC ^ t* 5 T f V? > ^ t X h y h T fc:' > s 7^ x 
>(D Jft li d n {w # ^ 6U {C ^ S tit s >J ^' > K ® ^ 
25 '^{i^-tr:/i5'~:iK #^©^i?^tM*M6©:^'^{*Ctl<t 
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5 ^ > M it m M ^ h f > t Lxmrn-r 6 z t^^x 
mmom.^^t>-\ix{2:^(D^^ (#^bh 59- 93099-^. # 

^BS59 -148798^. #^BS 59 - 2 0 4 2 0 0 ^ # M ) 
J; <9 . ^ A S c T ^ ^ o J^J: *J s ^HH'^Smtim^ t 
10 @>g {CM -^irtg '^.tl^Pii i Id: 1^1 -"C T ck o 

15 K = u ( :t ^ T X y > H 'J > M s :r 4^ -> T 

y '> > H U > m . :t ^ •> ^ > H 'J > ^ S 5^ $ > 

tl 6 o 

t^e>t^. C0^-^^i?#:S#^i: LTJiE.coliDNA 'f^ U 
y ^--IfK E.coliDNA;f^'j y ^ - -if I o ^ uy "i^if^T-. 
T4DNAjH U y ^--^■'iS:<Jf©ffi^t©DNA7}? «J y ^-Hf^ffl 
25 l>SC«i:3&^Tta;&^s#{wTaq DNA;i->';y-7--t?\Tth 
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DNA'f^U ^ ^--t^s Vent DNA^i^U 

'ttDNAjJ'^U ^ ^ - -ii' M ^ ^ t t b < y CtlJwiD 

•f ^ 4 ^ - \z X ^m^mnmw^<^'^^'^^'^^- mmij^-^ 

-t ^ fz i6 iz t Jl ^ MM -t z t i)< T ^ ^ o z om^. z 
(D yi- ^ J\ylt7ii t^m'^m-^ . *N o 7ic ct *) Jt S © ^ © 

ni^ M n ® t> © i ffi -r^ - <i: ^ t s etuc li u 

n > ^'W > I ^ ^ ju yir Jl'^-^^m^^ ti ^ o t fz ^ m.ii: 
© ^ > C © J: -5 /j: it<5-?i^'l'I^M*ffl ''^ ^ ^ ^ ^ - 

z <D ^ r> K . ±,mmwim^^m :f "7 - ^ B w^K 

fi}i^(Dfl,1*fiti nc:^?J*{r o^,^T {i> mm^^. ^±t±. 8. No. 
9 (1990)s PCR-r y P i?- X h h > 7^1/7.(1989) 
(PCR Technology .Stockton press (1989)) ^ 

© 3^ le ife $ ti ^ ^ © :*r J= o T It /j: -5 c i T § 

its d ©^314 DNA {C^Milsf DNA i: © l^-14^f^SlJ L 
t^#MlfS©DNA^p°n*tI^DNA i: UT^^r;PJ£i±iDx.. 
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-5 3&^\ iC:- *r L i M ^ i^fe ^ ^ «w ^ Li^ t) o -e /j: < T |> ct < s 

(D mn ^ ^ X ^ '=f^ m ti ^ t^.t>tL ^ o 

ftsizmi^fz^^-( -7- t m \^m.Mm.mx0mmco ^ ^ ^ - 
^mi^. jEnM^^oi^msiJt^iz J: i:) mm-t ^ c t i!)^x ^ 

So ^ (D ^ o IZ L X^m VfzMB'f-^ f ^ >^ i K-^ 

7 X ^ K {;:2iA -kMrnU^^M izt ^ z t hxM ^ o * 
5 t . it Is ^ ipl ^ fij ffl U l,^ T 5^ ^ © it {5 ^ *N ^ ^ 
tSg^^ J9 tB UT t> i: < ^ * J: o -C iifb^-^^ 

20 ^^^a^tp DNA ^^ilCil*^ $ i CD ^ >^ 5 ;^ 

tij Pfi ^ ^ M fSi IB ^IJ . ^MIUDNA *^») lii■r/c^6{cffi(,^5flJ 

25 fpi fc ^ M $ it -5 $ij PI s ^ M isi @e ^ij (i . WMw^mn ^ mm^ 
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^izm-t h o i)<ut L< s ^ ih K It s^m^mm-r ^ sfn 

b fl h Or> m \^ -^l tllf t£ t£ ^ M ^ D N A ^ 

7 r - ^ ffi :t CD t> © ^ ffl t^ ti <); c^ s S M ^ c M 

^^^l^^m DNA ^ c n L y;: y ^ X 5 V' ±^ m K) ^ 

ir M.W^:fjm t LX \t. *-r#2pDNA<b-r6IS^iJ*. 2:*: 
©y7^v-©5' #J {il^P DNA * I^-^IR] {C^M ^ ^i- -5 

/ca6(cffi^,^^^|JPI^^^li@^^|JRa^^^^li5DNA ^m^^-t 

>'3>-rSC<i:iCJ;t9. tl^ DNA t^m-^^ JCl^ < o 
20 K*1f2pDNA©^»}j±}L{CffllN-5$IJ|5g 

{rPLT{i^^^DNA®SB^J{c=t-oTfc^/j:So 
25 ^ I- -e s :^ ^ -e ii ± le J: «9 ^ i6 1^ M b T l.^ 
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r-f-^-i^B xD^izit. ±saM DNA ^^'i§-r s jfi:^^*^*) 
m it m ^ ^ 1^ ^ ^ ^ T y J; s 

;^ iii ± *D X. -5 1^:^ ^ *. «9 > a ^ « 5 - 2 0 ^ * ;U @ ^ i® iij 
{Clin;i § C <i: ?&^$f t L DNA O^^ft^ :^ ^ Bfi ^ij i^^' ^ 

$) ^ n {c 0 :S {c «t s i c 6 1 o — fw > -r 

7' ij ^* ^ 4f - i/ g > {r -C {± X S S C ( 2 0 X S S C : 3 M 
15 'fb:H h >j A,0.3M ^ X h U A) ^SSPE (20XSSPE : 

3.6M^iti- h 'J "i? A,0.2M U h U A,2mM EDTA) 

;{)M$*5nT*>o > -v ^ z ti h> c[> m 'M =^ 0 M t£ m ^ iz m 

3 > ^ X ^ f- >f 7* -f "7* U iJ'' -if - 3 > J: le CD :^ 
l^Ui)^ ^'^^ iz-U^^T^f ^ - t iz ^ fom^-t ^ c t 'i)<-v 



Page 21 (BSisson, 01/03/2001, EAST Version: 1.01.0015) 



wo 95/02068 PCT/JP94/01106 

20 

ED-PCR}^ (#Pg¥l-31496-t^feC>"fli^l- 
252300 -^li^lg. J. Clin. Microbiol. 3jO. 1728 (1 992) 
5 ^ # M ) 0 /i g ^ o' T ^ ^ 9 o IP s E D - P C R 

D N A i: © T M © m ^ ^fe ;i H E 1^ i' :^ ii <S 
, < /cC S o o ^ <3 . Jw i 6^) <t -r ^ 1^ K *> T 

±^^@e^ijj&^iiD:©'&{w. -p* to m Di^ A (D m -c m ^ ^ ^ 1^ 

c © J; -5 ic . ±|^/^ ^) V ^ -if - iy B y O 

© WliMt>' {C ^ ©iE#itlE^^C*f -r 5 #:&i:bX(iM3P4DNA. 
^?pDNAKT'Jg«E^IJ©*Bil©Wii3&i:>'{Ctl^0^;g^^ 

25 V h ~ y T- ^ n © * * « 14 ^ ^ -rn li' cfc < ^ ^ ^ 
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fSj«^^*^^3fei4i^^T*>tLii\ ^ (D ^ t ^^itmn ^ m 
x^km^m^-rni-£ i - 252300 ^^ir#b?,) o 

W,^ \d' Tir ^ > X ^ Z m K it T If 'J > X it ^ h V-f h T 
e > i ©M'^t*:^7!)^> ^ g| /n 7^ > T * 5 ^ 

0 - - a ^ i7 V y - -^om^. <i:LT2-^ha:7 
15 U ;U - >9 - D - 5 iJ' h K ^ > 0 ^ /{>^' ^ ;U -i^ v ^' - -If 
;i--.y^T->H% 3.3'.5,5' - xh5y^;U-^>i?v^>. 1, 

-^^com^. MM t L X 4 - ;f ju o > ^ ^) y X. ^} Jiy ^ 7.y 

20 i - hs NADP^ 4- — ho-7x~;l/7;fX7x - 0 
r» - X - 6 - U > ^ J3J£ tK # © . MMtLX 

^ ju zj - X. NAD^. ^ fzmmi)^T ju ^ - ji^jKmBrnx- 
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^ y u y ^ -if- - i/ g y ^^1^ ^mmmWiz h ^ y -f 

5 ^^tf<mm^ iz'^^-t ^ ^ ^ K mML fz h (D ^ m z t 

U /j: t^i^-^Jis fTfw gl 1 3 ©^^H ^ffl T IJfe 
U cfc -5 Cis i^fiJo^ti^^^DNA T^J^^ tis MlMWi^ 

# 2^ D N A J; (9 ^ 5^ ^ n j^j: 46 1^ ^^ aij ^ iii # e> ti ^ o 

HLA©^ )f > ^''^mMHk (PGR - SSOjfe (Randall, 
K. ^ .Nature. 324. 163 (1986)^ PCR-RFLP}* (Maeda, 
N Tissue A n t i g en s . 34 . 2 9 0 (1 989)^ PCR-SSP 
^ (Olerup.O b, Tissue Antigens. 3_9, 225 (1992) 
25 xn -o tzm^. o M ±M i}< $> 6 t (O 3^ 
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^ ffl ^^ -5 t k ^ t) s ti ^-^^ =^ * "C S ^> S /6> * M liSr o' { 
^ w t # S o :^{w. 1 o ©^i*: DNA ^^fSi >^ ^ ^ V - 

:^#:DNA O 5^ Itai fe-? © ii^ ^ ^ - Ife 1" § S >6^ * fij 
iff 5 C i <!: 4' 0 > :fc ^ ^11511!}* i 

©^m©^SlJ7^j**ffli'^T^m0lll-tt^^JSiJ-r^!^^<^ 
^T^£^t>©"e.±^!iL/Cck-5Jc, iflfl^i?©#^|g^©a: 

^s^^itilit- -5 /c to © jtfe^iiilis ffl r 7 -r V - i , 
cc-e, ±fa a fl*iMi?©#^M:^©m^^^^±ii|i§-r -5 /c: 

20 3^ ^ >r ^ - «t & ^5!c ^ ti y-c ^> © ±a^itl nrtg/jr^t^ 

^ m 1] X n^M V tz z ti t m^co ^ (D X $> ^ fz±m 

(D h <D X ^ o 

25 ^^mommommPB^^-b ^m^^momm 
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® sij «w ^ o T s 'Z-mt^ -i^ ^ m^^'^ MM mm (Dm mm 

^'^ =^ n f£ . C tl Jw±IE^M^IS^^2p DNA ^i\lA.X:=i X 
/N-f r U y -tf - •> 3 > ^ fiSc <^ ^ S h ^ y r U T s M 

tiihtm.^^i^'^x^mmommommm^d^^y ht-r 

^ Z t ^ X ^ Z o 

immm ii 

(GAG) ->Val (GTG) ® 3^ ^ ^ M 0 ^ W ^ Jg^ T © -5 
{C L X ^fl -o fz o 

25 ^fitjit^s-? i UT i±. yw^nmm^ ^ v - pbg - u pg 
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- 2"eiiilia^tl'5*tl 200bpcDDNA»f>}-*ffil'^:fco 
PBG - 1 

5'GGGTTGGCCAATCTACTCCCAG 
5 PG - 2 

5'CAACTTCATCCACGTTCACC 

PCRj^fC J: 6 DNA(D4iiti5li. TiePBG - 1 - NH^ (lOOng). 
PG-2-NH2 (lOOng) <t7^>:^U-I>iUTTt£pBGN 
10 (Ing) ^IMiTIEpBGM (Ing) i ^ ffl 0^ . 2 0 0 M O 
4®cDdNTP#:ffiT> 100//l®67mM hUX-]^^M« 
j^g (pH8.8). 16.6mM (NH,)^SO.> 6.7mM MgCU. lOmM 
(D2-MJUt!y\>^^J-JU-BiZJ^2Vnit(OTth DNA^ 

— TiaPBG-l-Bio (lOOng) fc. TffiPG-2 
-DNP (lOOng) ctpBGN^lMipBGM (Ing) ^ UQ ^ . 
20 20 0 ;M M ®4aodNTP#:aTT±fe<i:l^#0^f}^t?PCR 
5fe{CT±ii|iS :^^^f4 DN A <!: L 0 

PBG - 1 - Bio 
Biotin - 5'GGGTTGGCCAATCTACTCCCAG 
25 PG-2-DNP 
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DNP - 5'CAACTTCATCCACGTTCACC 
PBG - 1 - NHa 

NHz- 5'GGGTTGGCCAATCTACTCCCAG 
PG - 2 - NHa 
5 NHa - 5'CAACTTCATCCACGTTCACC 
pBGN 

pB GM 

6#S©T 5 / miZ-^mmm (GIu CGAG) -*Val (GTG)) 

i.^ ^ z t '^mwi \^ tz o 

^?pDNA^}Kcb^l4DNA^#^<i:<&M-tf^ tK ^ ilD ;i 3 0 // 
liLfco c:tlir20xSSC (20xSSC:0.3M^J.>lE:^ 
hU-^^As pH7.0> O.SMigfb^^h'J't'A) 6/^1 ^tlP^. 
$ ^ ^ Jit Jl=^mm LtZo C ^ * 9 8 °C . 1 0 ^ iP ^ s 
20 itfS^iiil'l^e (■'^•-•7;Hf>('i:7^-PJ2 0 00./-?"^>J^ 
;i/v-tk) ^ffll>'Cl'C/'6~lO:0-©3i$T58°C^T^>!? 

{c^a^<£-T{f./co - ©Ki;&?i^®^'&20x^i^^*9s ^miz. 

ffll^/Co ^<i:*Jx #t^!lS1i?^DNA^?t<tLTpBGN{r^3|5 
•r'5i©*ffit^> tili35^*^^DNA^§?i^iLTpBGN^C^^i 
25 pBGM{Cft5^-r^t)©X(iM^O^S?l-^J^^ffl(,^^Co ^ 
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±m ^ > ^ T H T ^ y ^) -i - 3 > <Dm^^ 

hfCjiiDNP^^XlgG - T;U:^ U'S7;*-X>' t ^ - ^'^-^ 
W^'^t^lOO/LLlOSOmU h V (pH7.5)^ 0.15M 

10 cDNaCK 0.05%CDTween20^ilP^'5o C tlK ^ 7' ^) 

^ - B > mm 20 m \ =^ijax.. Mfn^^ 25WSo^ 
m-^ - h Lfzo cn^3oo u I CO m^mx B m-^ ^ 

x^y-yPT$> (pH9.8)2§fca«0.5mM MgCl^^lOO 

^cC *J > ^ y U y >r 4f - V/ 3 >(i . IhI Bf 2 >^ CD ^ :i - 7' T 
^fr l^ . ^ O ^ ^ ^ ^ ¥ ±^ U „ 

ilDNAJ ^^ttJt/Cp ^:^^^2{C^t-ro 



25 
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g " 2 









®3tS 
(A405) 




iE# (pBGN) 


20 : 1 


0.120 




JE'^ (pBGN) 








5S?M fnEGM") SPA 


20 : 1 


0.418 




(pBGM) 


20 : 1 


0.988 




jE# (pBGN) 


10 : 1 


0.202 




lES (pBGN) 






(pBGN 


g^S (pBGM) 


10 : 1 


0.511 




(pBGM) 


10 : 1 


1.068 




iES (pBGN) 


5 : 1 


0.369 




iE# (pBGN) 








(pBGM) 


5 : 1 


0.631 




(pBGM) 


5 : 1 


1.150 



y u y -b^ - 3 > ^'^fi r,fz. dna t 

{C ^ o 
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- 3 



m ^ DNA 


u n 


(A405) 


IE ^ (pBGN) 


IE « 


0.16 




0.20 




1.02 



[ ^ M ^ij 2 ] 

10 h h c - H - rasit<5-?0 12# g © 3 K > iZ^tE^ ^ GGC 
(Gly) -*GTC (Val) CD^ai^Je^TO^t^i-^rnCo/io - 
CDJ©'^^ Tie© PSK - 2 ^ « pKY - 1 ^TiacD PHR - 

1. PUR - 2 <D y ^ ^ ^ - ^ m X r n h> ti fzmm 

15 TfB>^^-l'-7-PHR-l-DNP (lOOng). PHR-2 
-Bio (lOOng) pSK-2^l^(ipKY-l (Ing) 

mwiunD^Am^ti^fzo tibo^^^ >r ^- phr 

-l-NH2,PHR-2-NH2-epSK-2*±ii|iLTlNlf^ 
PHR - 1 

5'ATGACGGAATATAAGCTGGTG 
25 PHR - 2 
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5'CTCTATAGTGGGGTCGTATTC 
PHR - 1 - DNP 

DNP - 5'ATGACGGAATATAAGCTGGTG 
PHR - 2 - Bio 
5 Bio - 5'CTCTATAGTGGGGTCGTATTC 
PHR-l-NH. 

N a - 5'ATGACGGAATATAAGCTGGTG 
PHR-2-NHz 

NHa - 5'CTCTATAGTGGGGTCGTATTC 
10 pSK - 2 

lESrasitfe^^^o-r^X? K (T.Sekiya.Gann, 
74.794 (1983), JCRB (Japan Cancer Research 
Resources Bank) ck t) A ^ 
pKY - 1 

15 12.#g©n y IZ^^(D ^ r X i K (M.H.Kraus 
and Y.Yuasa. Nature. 303 .775 (1983). JCRB (Japan 
Cancer Research Resources Bank) ckOA^"5J 

J > X >f r ^ ^ y ^) y -< -ti - 'y 3 y -Hkia 

7\< ^ M ^ X 3 0 fi I t b fz ^ (D IZ ^ 20 X SSC ^ 6 fi I in ^ s 

r u y ^ -\f - 3 > It iz 2 (D i- ^ ~ y -c ^ tii^ ^ 
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m- 


4 








it ^ 


(A405) 




IE ^ 


3 :20 


0.122 


IE s 

(pSK-2) 




3 : 20 


0.338 


M 1^ 


3 : 20 


0.575 



$n. Tt^S J; -5 M^itB'f (Om-:fS t^sE'B (Dm^ t 

15 n t> ^ ^ -r -5 c i ffl n -e *. o o 

[ ^ «fe 3 ] 

20 -CBlToii 19 Hi^ U^o 

lE'^DNAiUTt hc-H-rasitfe^ (pSK-2;6^ 
t.Slt#)x mmDNAtbXh hc-H-rasstei^CDl2# 
gJCGGC (Gly) ^GTC (Val) (Dm^mtf^m ^ tz ^ (D (pKY 
-l3i)>t>^#) ^flll^T. iE-^DNAJcS^tUT^MDNAcD 

25 iiJ-^T&^O^s 5%. 10%. 25%. 50%. 100%{i/j:^cl: 
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- 1 - DNPJ[feO'{wPHR-2-Bio©2@©y5-f-7-^ 

5 2 - NH20 2mo-f^ -7 -^m^'^x mm iz mm Rit^n^i 
mmu.m DN A mm t ^^m^^,m DN A mm mm '^(D 

^ - 5 



jESite^^Juji^t- DNA ©SiJ^ 


Wdtm. (A405) 


0% 


0.045 


5% 


0.079 


10% 


0.101 


25% 


0.146 


50% 


0.304 


100% 


0.563 



MDNA®tlJ'g•^:i^^Jt<i:®^Offi^;6•«H^t>*^■e$)^9. 
25 DNA#.HS:t3&MO%e^©t>®T*>^^JC^tHDjtgT*;5 
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t hCFTRitlS-? (Cystic Fibrosis Trasm enbrane 
conductance Regulator gene) li^flSttf^^^fiE® 

{r ^ A ti ^ ?^ L /j: l^ ^ B -E- 0 S ^ ;b S c t 

^fz^ C ©itfEiF(- ^ n S -5 7 tij {^^ 508 # 

U (D y :^ :^ T "7 ^ > i)< fz ^ O T h ^ i>U ^ tlKl^ 

25 M {c o l^ T^i^ <^-fir'y: -p c ti J[£^ © o T ^> 
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It ^ ^ V > iZ -O X 1 U^<0 f JV (D ^ ^ ^ b 

or T' 5 c i i> 9 * -e fe 4' o 

m- 6 



exon 


m m (0 m m 


exon4 


621 + 1G>T 


exonlO 


AF508 


exon 11 


G551D 


exon21 


N1303K 



15 (DM ^ ^ fC o 

t h m'^it A =^ f- > ^ U - V t b X ^ V > 4 O — t^ 
^t^iliSL. TE:7'5X^ K (CF04P101,CF04M101) iz 

20 

CF04P101 

5'ATTGTGAGGACACTGCTCCTACACCCAGCC 
CF04M 10 1 

5'TACGATACAGAATATATGTGCCATGGGGCC 
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PCR}*{C cfc ^^tl|i{*^ CF04P101-OH (lOOng)^ CF04M101 
- OH(lOOng) t r- > y V - h t i^XlEn ^ h ^"^^1 fi 
g^m^^>. 200 ;w M CD 4 @0 dNTP #^ET> 100/zl©67mM 
h U :^-mmmmm (pH8.8).16.6mM (NH.)2S0.. 6. 
5 7mM MgClz^ lOmM CD 2 - > ;U?!7 h i ^ y ->'l/J^O'2Unit 
CDTth DNA^yyU-X^-^t-KE&^T^fnCoTto KB 
94 "C.S inii^. 94*'C,30#> 60*C,30#. 72°C. 
60#©i?->r :^;l/T35|lIi^t)iiL'/Co 

Stc^it * T ;?7' n - X mm^ij-e^lt L^ ^ 230bpCD75 
10 i^^'^Vh^^f/Co :in^pUC119®SmaI site{C#AL 
/Co i^^@S^J*«g^^Ls pEX4NiL/Co 

^^^tf5-?(*±IEpEX4N^7^>'y U- h t Ls ±feCF04P101. 
CF04M101^SL(:;TIBCF04621P,CF04621M©4ao:/ 
•5 "7 — ^ ffi T o V er 1 ap extention mutagenesis 
15 5* (^itiiis Gene. (1989) 77,51 - 59, Steffan N.Ho 
et al.)fCj;O,^^^.^^^^l;^1i-s62l + lG>T0 

CF0462 1 P 

20 GATTTATAAGAAGTTAATACTTCCTTGCACAG 
CF04621M 
AAGTATTAACTTCTTATAAATCAAACT 

25 ^^Ma^^PDNA®P|^(iJ!MT©J:9(c^f/j:o/Co 
Page 37 (BSisson, 01/03/2001, EAST Version: 1.01.0015) 



WO95/02W8 PCT/JP94/0110d 

36 

CF04P101-NH2 (lOOng) S C>' CF04M 1 0 1 - NH. (lOOng) 

i:±fepEX4N (ing) ^ ffl s mtzu.nomm'C'm^^tz 

— ^iSsS^^N-DNA lis CF04P101-Bio (lOOng). 
6 CF04M101-DNP (lOOng) ^ ffl > 
lE^ : pEX4N Ing 

>t^5j!;®^^^®— :;^*^^M:pEX4N 0.5ng 

pEX4M 0.5ng 

ic^^LMBiFomiDt^mm pex4m ing 

S C <t ^ ?ifS L o 

15 M3^DNA^ii^<i:20^iO^ipDNA^?i^^^ife^Jl©- 
^f^}.-C^fpU^ 98 'C.IO 1 'C/10 ^©ig^T 68 

7 !C ^ -f o 



25 
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^ " 7 







(A405) 


jE ^ 
(pEX4NS^) 


lE^ (pEX4N) 


0.11 


lE^ (pEX4N) 
(pEX4M) 


0.70 


(pEX4M) 


1.87 



^ 7 {C:^ L ct ^ s S«r It it ^5 O 1^5 lE 4' Ji ^ — 

10 n -e- *i 5i {c g jgij -r c <t T ^ /c o 

^ ^- X ;U i L T . Tie ©iil9^2^^To/Ce 

15 TiaCFlOPlOl - OH (lOOng).CFlOMlOl - OH (lOOng) 
t h h.^fe#:DNA (1 U S) fT ili O 3)^ ^ T P C R ±t 

20 CFl.OPlOl- 

5'GATTATGGGAGAACTGGAGCCTTCAGAGGG 
CFIOMIOI - 
5'CTTCTAGTTGGCATGCTTTGATGACGCTTC 

25 — ±SaCF10P101-OH,CF10M101-OH^Tfe 
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CFAF5O8U,CFAF5O8L<!:04®©y^-< v- CJ^ pEXl ON 
^ -r > 7" U - h i: L T overlap extention mutagenesis 
5fe{Cj;^3, A F508 igM^Wt-5 ;^ ^ KpEXlOM^tf 

o 

5 

CF A F 508U 

5'AAATATCATCGGTGTTTCCTATGA 
CF A F508L 

5'CACCGATGATATTTTCTTTAATG 

10 

Mli^5f4DNA {4> CFIOPIOI-Bio (lOOng). CFIOMIOI 
-DNP(lOOng) ^:^7>f'-7-iU> 
lEa : pEXlON Ing 
15 ^^ACit^^-? : PEXION 0.5ng 

pEXlOM 0.5ng 
MALMm'^<Dm:^:^<m.m : pEXIOM Ing 

20 ^^^ISI^^DNA (is CFIOPIOI - NH^ (lOOng). CFIOMIOI 
-NH2 (Ing) Jti:>'pEX10N (Ing) PCRiii|iS 

25 91::. 3 ® o itfs^ia ^ Bjii {c -r s c *-{T' ^ o 
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^ - 8 





|Siii4DNA^^ 

mm) 


(A405) 


IE s 

(pEXlONS^fe) 


iE# (pEXlON) 


0.14 


lE^ (pEXlON) 
g^M (pEXlOM) 


0.89 


(pEXlOM) 


1.74 



TiaCFllPlOl - OH (lOOng).CFllMlOl - OH (lOOng) 
5 X i KfC^A U^ iE^«{5^^^W-r <5 y^X^ KpEXllN 

15 ^ # /C o 

C F 11 P 1 0 1 - 

5'GAAGGAAGATGTGCCTTTCAAATTCAGATTG 
CFllMlOl - 

20 5'ATGACATTTACAGCAAATGCTTGCTAGACC 

-:^f . ±feCFllP101 - OH.CFllMlOl - OH (tTIE 
CFll - 551P - OH.CFll - 551M - OH t © 4^© 
^ v'-SO'pEXllN^-r >y U - h t UT overlap extention 
25 mutagenesisj*{CcJ:0> G551D^^>£:ifo>^^^$ K 
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p E X 1 1 M * ^# o 

CFll - 551P - 
5'CACTGAGTGGAGATCAACGAGCAAGAATTTCT 

CFll - 551M - 
5'GCTCGTTGATCTCCACTCAGTGTGATTC 

Wn^W^DNA It^ CFIIPIOI-NH2 (lOOng).CFMlOl 
-NH2 (lOOng) ^O'pEXllN (Ing) ^ffll^^ PCR±i 

m^U.nDNA CFllPlOl-Bio (lOOng). CFMlOl 
- DNP (lOOng) S 
iE^ : pEXl IN Ing 

*t3iite-7-©-^*^^M : PEXIIN 0.5ng 

pEXllM 0.5ng 
m±MB'7-(0nij i)^^m : pEXHM ing 
^■r>yu-h<hLTPCRiii|iS{CJ;»3#y^o 



25 
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^ " 9 





mm 


(A405) 


je n 

(pEXllN S^) 


JE^ (pEXllN) 


0.08 


jElffi (pEXUN) 

mm (pExiiM) 


0.48 


mm (pEXllM) 


0.90 



x+v > 21 IzmVXlt^ N130 3K (Dmm^'efJlt U 

10 fz o 

TieCF21P101 - OH C100ng),CF21M101 - OH (lOOng) 

SiH5^^<l-W-r "S y 5 X 5 K PEX21N <£-t#/Co 

15 CF21P101- 

5'AGAGAACTTGATGGTAAGTACATGGGTGTT 
CF21M101- 
5'TTAGCAGCCTTACCTCATCTGCAACTTTCC 



-:^r. ±feCF21P101-OH,CF21M101-OHS(y^'T 
ieCF21 - 1303P - 0H,CF21 - 1303M - 0HCD4S© 
ry-(-7-RUpEX21N^y'>yi^ - htUToverlap 
extention mutagenesis^ {Cct 9 ^ N1303K^^^ 
n-^y ^ ^ I KpEX21M^#/Co 
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CF21 - 1303P - 
5'CATTTAGAAAAAAGTTGGATCCCTATGAACA 

CF21 - 1303M - 
5'GGGATCCAACTTTTTTCTAAATGTTCCAG 

5 

mWMWMDNAn^ CF2IPIOI-NH2 (100ng),CF21M101 
-Na (lOOng) ^0'pEX21N (Ing) ^fflt^. PCRif 
ifS {c J: »3 # c 

10 ^lil^f4DNA {i> CF21P101-Bio (lOOng). CF21M101 
-DNP (lOOng) SCK 
lE^ : PEX21N Ing 

M:iLM^^(D-~:B-i}<mm : PEX21N 0.5ng 

PEX21M 0.5ns 
15 MiLmm'f(Dm:^*^mm : PEX21M Ing 

^7^ l^TU- h t b X PCRi^mi^ 10 mm L o 
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"10 





(.mm) 


(A405) 


jE igr 

(pEX21Nft^) 


lES (pEX21N) 


0.20 


jES (pEX21N) 

(pEX2iM) 


0.51 


m.M (pEX21M) 


1.16 



10 XI K^f^iiiu. ^ti=^mmmm-cwmi' ^ z t K X to 

15 S o . 

0^OTNA;ggx= ^gg; 

^iHDNA = 
20 j^:^IS^tImDNAg)f^Mjfe;S^g>''en^ffll^/c^l^ 

(D pUC - Sf i/stu (omm 
5' -OH- GATCAGGCCTAAAAGGCCT 

25 i 
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5' - OH - G ATC AGGCCTTTTAGGCCT 

pCU119 ^ BamHI -e^ttff t l> <D (lOOng) Km K 

(d $ n s puc - sf i/stu 

5 ^ # o 



ABamHI SfU ABamHI 




10 (DpUC-Sfi/Stu-EXlO0|Qi!i 

T^CF-lO-LigU (100ng),CF - 10 - LigL (lOOng) 
^ffilNs pEXlON (Ing) ^•r>:/l'-h<i:LTPCRli 
ipS ^ fx o o S f i I T' ^ Sir ^ . 7 ii vx - 7. ^ )\> \Z 
J: <3 ^ 190bp ©»r>t * HIJR U o C tl ^ S f i 1^ L _h IE 
15 pUC-Sfi/Stuir^AL. i^SHe^J*lg^>L. TiE^JI?g 
(2) tl S pUC - Sf i/Stu - EXIO 

CF - 10 - LigU 
20 5'OH - TTTAGGCCTAAAAGGCCTGATTATGGGAGAACTGGA 
CF-lO-LigL 
5'OH - CCCAGGCCTTTTAGGCCTCTTCTAGTTGGCATGCTT 
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ABamm 

sm 



ABamm 




(2) 



(D pUC - EXlOLig 
pUC-Sfi/Stu-EXlO 300/^g<^SfiIT'^fllrL. m 

10 Z<Dy'7^/>V2figt Sfil^»r VfcpVC - Sfi/StulOng 
^'jy^v-a^ (Ligation) i^mW T)H5 ^ ^W^^ 

rmmmmmmm (3) tis puc - ExioLig 

15 /Co COT'^XS K^StuI (AatI) T^Kfr-T^clcttiJ: 
«9s x^V>10<&^t;Kffjt^^f3l±5Lfco 



pUC - EXlOLig ^^WmmmmD-NA t UTffll^ 5 jtfe^ 

^li^3H4DNA«> CFIOPIOI-Bio (lOOng). CFIOMIOI 
25 -DNP (lOOng) ^ffll^^ x^T/U-hiLT. 



20 
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Page 47 (BSisson, 01/03/2001, EAST Version: 1.01.0015) 



wo 95/02068 rcT/JR>4/01106 



10 



15 



46 



iE-^ : pEX 1 ON 1 ng 

MiLM^'^f^-:^^^^^ ' PEXION 0.5ng 

pEXlOM 0.5ng 

M^i^B^<^nio i::mm : pEXlOM Ing 

^ m pcR ^ MM o 

^^^^H^ DN A s (a) - (d) <£r ffi t> /c o 

(a) CFIOPIOI-NH2 (100ng)> CFIOMIOI-NH^ (lOOng) 
RV^v->-fly-htbXpEX10N (Ing) ^ffll^s PCRj* 

(b) pUC-EXlOLig^StuI (AatI) X- W ^ L tz ^ (D 

(c) pUC-EXlOLig^StuI (AatI) X W &x fz ^ (D 

i±mmmmmMm (3) #m) n - x y jum^-^m 

(d) pUC - EX10Lig<^EcoRI - Hind mT^ttffL/c 
CD (±fe$lJRB^^4lbliI (3) #M)o 

±fE#l^^^!^2pDNAJta^^fgfe^*4DNA ±12 



20 



25 
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a 


b 


c 


d 


JES (pEX10NS3^) 


0.07 


0.14 


0.15 


0.84 


iE^ (pEXlON) 
(pEXlOM) 


0.28 


0.38 


0.33 


0.81 


(pEXlOM) 


0.74 


0.86 


0.72 


0.78 



^ 11 (C;^ L/C «i: -5 fC. (b),(c) O-^fm-C^m L f^m^ 
^-^x./Co — (d) (D h (D It^ ^ > f tai)^ ^ tz ^ 

15 *^ ^> U Pli^^ JC J: 0 l^^li^tp DNA S C <i: + 

25 m^E-r s^Mitis-^^ito /c^^Mo^SiiBiigo^aj. ^tJc 
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It ^ ® $E ffl 

±ia^2p DNA t omvmmmou^if<^ /c @^^^llJ^-r 
15 S ^ m ® fS^ JglJ ^ o 

A^- 1 Mo •/ 7 V - ^ffl l^fcit^5^iil|lS5* (PCRjfe) {:<k 
3.K5^ DNA <»: 0 l^-tt^^SU L /cl,>^^^||5© DNA tla^n 

^IJ jSfe o . 

25 h-^-rtiir^imizmmtDWimi^mo 
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■r S =^ @S CD ^ jgij ffl ^ S -t? bo 

10 i s 
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(57) Abstract 

A method of discriminating nucleic acids by 
examining the presence or absence of variant genes in 
a nucleic acid, the ratio of normal genes to variant 
genes, or the identity among specified genes present in 
various samples, which method comprises amplifying 
a specified region of a target nucleic acid present in 
a specimen by the polymerase chain reaction using 
a primer bearing a detectable marker and a primer 
bearing a site capable of binding to a solid-phase 
carrier, conducting competitive hybridization by adding 
the resultant nucleic acid as a marker sample DNA in 
at least an equimolar amount to a non-maricer standard 
DNA of which the identity with the sample DNA is 
to be discriminated, and then measuring the marker 
intensity of the product of hybridization. A testing 
set for discriminating nucleic acids according to the 
above method comprises a primer to be used for 
amplifying a target nucleic acid and comprising a primer 
bearing a detectable marker and a pnmer bearing a 
site capable of binding to a solid-phase carrier, and a 
non-marker standard DNA of which the identity with 
a gene amplified by the amplifying primer is to be 
discriminated. 
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